We analyze multiple soft gluon emission in QCD. Leading and next- 
mentally, are lepton pair production in hadronic reactions (Drell-Yan) with the pair transverse momentum QG large but much smaller than the pair mass Q2 (A2 << Qt 2 << Q ) and electron-positron annihilation into almost acollinear hadrons.
The study of such processes is closely related to the understanding of the dynamics of soft gluon bremsstrahlung. (2) can be solved to give -'*Here and in the following we only consider non-singlet channel which gives the largest contributions in the region we are interested in. **In eq. (2) and in the following we put Qz = 0. Infrared singularities are regularized dimensionally.
Tl(Q2,Q+) .
Tl is--
Tl(Q2,Q;,b)
= -"ll"$kk2 9 us(q2)
The integral of the first term in the parentheses in eq. (4) corresponds to the result obtained in ref. [3] .
The scale Q: which must be larger than the lower limit of the pertur- 
with yE the Euler constant. The condition QG << Q2 in semi-inclusive processes corresponds to Q2b2 >> 1 in b space [3, 8, 101 . The leading contribution [3] in eq. (5) In fact, as we shall see, the inclusion of two-loop AP probability into eqs. (1) and (2) produce terms of the same order.
By using the two-loop AP probability calculated in ref.
[15] (see also ref. ,~,(S> * q b2 (7) (8) Let us consider now the process e+e-+a+b+X. Due to the factorization of soft bremsstrahlung [9, 19] the cross section is written in the following form ( fig. (1))
where QG ( 
The large logarithm RnQ2b2 is due to the choice of Q2 as the renormalization point.
To get rid of such term, which can spoil the perturbative expansion, eq. (11) (9 1 eb2 (12) Now we combine eqs. (7), (10) and (12) as (q2), i.e., -r *We presume that eq. (12) Using the above as, the explicit form of T is
with K(1) = En2 -yE. In particular the two-loop AP probability P2 in eq. (6) is important for the correct evaluation of the (B/L)n type contributions. Equations (13) and (15) The' b space formulation has the following advantages: the evolution equation (eq. (1)) can be solved analytically. Transverse momentum conr. servation is satisfied.* Due to this fact, small total transverse momentum configurations (-including Q, = 0) generated by multiple gluon emission [8] are naturally included in our result.
We will consider elsewhere the problem of taking the Fourier transform (eq. (13) 
